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fluorescent substance [e.g. a fluorescent substance, activated with terbium and expressed by 
the formula (Y1-xTbx)3(AI1-zGaz)5012 (x and z are 1x10-2<x<0.20; 0<z<1)] and capable of 
emitting light with a color tone of 0.325<X<0.36 and 0.54<Y<0.625 in the chromatic.ty 
coordinates. A film of the above-mentioned fluorescent substance emitting the green light is 
irradiated with electron ray using an electron gun to emit light and afford a cathode ray tube. 
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(54) mwv&m mx»Azf i ttv&m^itmm» 



(57) [#flFlPf3ftC>«g|_] 
(Y^TbJb,) 3 (Al^Ga.) 5 0 12 

(ftfdL, x, y, z tt-tn-fni X 10-2^x^0. 20, 
1 X10-s^y^2 X10-2, 0 ^ z ^ 1 CD^fflODfl-e* 

(Y.^Tb^) 3 (Al ln Ga,) 5 0 12 

(fcj£U x, y, z tt-E-n^n 1 X 10-2^x^0. 20, 
1 xlO-s^y ^ 1 X10-3, 0 ^ z ^ 1 CO^H(75ffiTa6 
0, M(iTmS.lKSmCD4 3 ©{i>^:< it)— SIcDtc^T^?)) 

(Y m Tb x Eu,) 3 (Al^Ga.) 5 0 l2 

(fcfcU x, y, ztt-ttt-Wll X lO«£x£0. 20, 



i xio-s^y^3 xio-4, o ^ z ^ i <Dmm<Dm-v& 

[»*«4] 

(WW 3 (Al^Ga.) 5 0 12 

(fzfzL, x, y, z tt-f-n^ni XI 0-2^x^0. 20, 
1 Xl0-e^y^3 X10-4, 0 ^ z ^ 1 co^H<7)flt-e$> 
0. RttYb, Tin, SmRZfBufrP,t3:&mfr*>mfttl1t'J>1& 

(Y._ _Gd.Tb.Yb.) ,Si0 5 

OfcjSfL, x, y. z «^n^"nO. 05^x^0. 15, IX 
10-e_y_2 X10-2, 0_:z_:0. 45<Z)$g_ltf>ffiT&-2>) 

_ ns _ _ _ i r § « &mts&ti*. 



(2) 

(WWP 2 SiO s 

Gfc£U x, y, z fi-f-n-^no. 05^x^0. 15, IX 
1 X10-3, O^z ^0. 45<£>®B©«-C ! $>D, 

(UWP 2 Si0 5 

GfcjEU x. y, ztt-5-n-eno. 05^x^0. 15, IX 
10-6^y^ 3 XI Oh, O^z^0.45<Z>ISB©ffi 

Testis ^ t *»«tr*»fi«*»3t#. 

In^TbJ^BO, 

GfcfcfU x, ytt^n-^'m XI 0-4^x^0. 04, IX 
10-6^ y^ 2 X10-2©ffiffl©ffl <?*•?>) T^b£;h.-5 d 

im&m 9 ] -jigs 

In 1 . I . T Tb I M r B0 3 

(fcfc*L, x, yatn-enixio^x^o.04, ix 

10-6^ y^ 1 X10-3<Z>ffiffl©tt <?*?), MttTmS.D?Sm<7) 

[R 1 0 ] 

In^Tb^BO, 
GfcfcfU x, y, X 10-4^x^0. 04, 

1 XlOns^y^ 3 X10-s©$&B<Z>ffi TSfr^tl 

« s sua r * fc * ©m^ ©re * § if 1 1 e« ©is® m 

Wo 

tmm±<omm»w} 

T, r^217Eia:3CffBI^I»*^«t> P19~26 (198 



4#fF2 8 5 4 6 3 5 

«Y 2 S i 0 S : Tb®ffi/& £Wf 3 £*te#**#H BS48 - 3 
7670, *ffl«raf3,758,413^{cM^SnT*S»5, EuiTb 
*^#SLfcInB0,©a^6*#-r43C^tfls:**i|*HBB59-l 
05075, #H#!f3,394,084K:W*SttT^£. 

Y 3 (Al^Ca,) 5 0 12 :Tb (^l^TrttxttO^x 

60-101175tMSSnTV»-5. fSSSftS 
S (lOwA/cma^T) T?tt****lCSHcJt«|bT»« 

JnT 3 t ^ 5 «ftfc»K©*«E«rtt-*>3:ft#©ifi& 
^ft iZtt L T WSEOSEft;^* V» t ^ 5 «n&S£#tt 

ffl<8fF3, 666, 676tM*$nTl^o ^CD^J-ettX^S!) 
±3Eft*©Y,Si0 5 :Tb£3fc{*:-*>, EutTbT^ttSbfcI 
£&, ±IB^*©Y 3 (Al^Ga.) 5 0, 2 :TbS^#:«, 

^t«sf£?m (ioMA/cm2j^±) -cnmi*nm®m\zttM 
flcfi*^*! * mm z tire t # omg.'£fc*m lzl turn 

12 :Tb^0.95COt#, LaOClrTb, Yb«0. 5~0. 6{cT^t5: 

tt*HW»lk3tt, >SSII*#*^[^±$^fcY 3 (Al^G 
a z ) s O I2 :Tb*S3tt#:&ai«'r*i<i:fC»«. 

0 5 :Tb»m3t#:^^-r-5^<tK*§. 

3 :Tb*^5t**Sft-r* :tC»5. 

(Y^Tb.Yb,) 3 (Al ln Ga z ) 5 0 12 
(fc^L, x. y, z tttnfm X 10-2^x^0. 20, 



(3) 

1 X10-s2Sy 2^2 XI 0-2, 0 5S z £5 1 <Z>$SHCDffiT$> 

±f5HlcDgW«, — 
<WW 3 CAl^Ga.) 5 0 12 
(fcfcL, x, y. z X 10-2^x^0. 20, 

1 xiO^^y^ 1 X10-3, 0 ^ z ^ 1 OD®H«ffi-e* 

±f2|g KDgWte, -«jC 
(Y^Tb^u,) 3 (Al,. z Ga 2 ) 5 0 12 
(fzfcL, x, y. z H-f-n-em x 10-2^x^0. 20, 
1 X10-6^y^3 X10-4, 0 2s z £a 1 C0S!B<£>1lT$> 

*&, ±tBfgl©gWtt. -#3t 
(WW 3 CAl^Ga.) 5 0 12 

(.fzfcL. x, yfS^n^'tl 1 X 10-2^x^0. 20, IX 
lO-eSay 2S 3 X10-4, 0 2a z 2S 1 ©fgfflCDMTS 0, R 
teYb, Tin, SmRtXEuA» 6 »in&^*:<tfe 

(Y^GdJbJb,) 2 SiO s 
(fetch, x. ytt-tn-^no. 052Sx2S0. 15, 1X10-6 
^y^ 2X10-2, 0 25z 2:0.45©®BCD{fiT&£) 

(Y^GdJb,^ 2 Si0 5 
(fe/SL, x, y, z fi^tl-^no. 0525x250. 15. IX 
10-62Sy2S 1 X10-3, 0 25 z 250. 45<2i£HCDffiT&»3, 
M«Tma^"Sm(7)c( : '<7)^>^;< it>— ScDtc^T*^) Tr^ 

±HEfg2©gWte, — KSC 
(Y^GdJb s Eu y ) 2 Si0 5 
GfciEU x, y. z tt^n^-'nO. 0525x250. 15, IX 
10-e25y25 3 X10-4, 0 25 z 250.45<D3Sffl(7MfiT$>-l>) 

xmt> $ n§ »fifS5t«)t#: cioiusns. 

In I .^Tb I Yb y B0 3 

(fcfc'U x, y«^tVE-*ni X 10-425 x^0. 04, IX 
10-«2Sy^2 X10-2CD^B©{lT&-5) tS*33n5i 

±tam3waw«, 

In 1 _ 1 . y Tb I M y B0 3 

(fc/fU x, yte^tl-ipni X 10-425x250.04, IX 
10-«2S y 25 1 X 10- 3 COi6HWfitT$. 9 , MteTm&O'SniOD 

Sfc, ±fefg3?>BW«. 
In 1 . 1 ^Tb l Eu J BO, 

(ftfcL, x, yl«n-6ni XI 0-4^x^0. 04, IX 



WrfflP 2 8 5 4 6 3 5 
10- 6 25 y2S 3 X10-5CD$&BCD{iT&-5) T*b$tt£>» 

JS«IT\ 0.235^X^0.36. 0. 5425Y250.625<Z>iSBK& 
Sfc, ±IE|g4<7)BM«. 7X-7.7V— hi, 7i 

u ^M3t*^st5fci?)©ifit, mm 
j-ifcfr s Hi t# £ n-s ft ^aE-t -s ft #> <num^m t 

BffitTfBfc b ifc ffia* 1 0 m A/cm2^± i is. 3 m^ill ft RSftfT 
*, Sm, Eu, TmSmb(7)^n^S^{bl»lhtx4mW-e 

^ x t> mn & t> » x r&& < , #j «y 2 o 2 s : Tb iz a <d mm 
<ty>)-c\tMv><bftm\ tjtfttuttt. «c, Tb©# 

(Y,.Jb x ) 3 (Al^Ga.) s 0 l2 (1 X 10-25: x^ 
0.20, 05Sz^l), (Y^GdJb.) 2 Si0 5 (0.05^ 
x2S0. 15, OsSzSS0.45) , In^Tb.BO, (1X10-4SS 

x^o.04) mvmityj&mitii-rzMmwm-c&Zo 

mz. (Y^Tb,) 3 (Al^Ga.) 5 O l2 , (0.04SSx^ 
0.14, 0. ISizJSO. 6) •V\*%i&1tiSRWV8>Z>. 

&T*mzmv>'bti, < fzziz-Dnmmjtm 
t <Di®n*fem \z =t z>$&yt%)m<D&T tmm7im^ ftnm 
jtK:«fcsfiw©«k*^T5. fe^>xmmmzte%nz 

mtmuaTtm^mmiz^-oxmt^o mtsuTtmey^-zn 

tai<, z\<D^x=E)v^-mx'2 x \ommm&<D^mm 
zxWiWvsmx'fcz. znizttL. Ev»<D&yti*m& 
wiztoo. fr^ftmmtfm^fz®\z{&mmxbmstf 

1 xl03ppm@^T$.-5« #6£#6Kfg7fe-f-5Tiii3*t>3g 
7tSi*tt{g;< , Tb^^feft^e-tcSSigfitt^JU 
l x 103ppm@ST*-2>o 



Tb#S»feSJtfl£© 5 *> In l ,Tb,BQ,«SSftfiA«Jt« 
W*fi»fiCifi<, JWHWKlttfiM*X=0.325, Y = 
0. 625T&toSft5. ||/BftSftT^Ste<0TbftffiStffc 
#tt^#tfiflc*HHXfc*fe583t*SL, X =0.33-0. 
34, Y=0.56#jfij&«£H. fiflUMH4i:©8*foSJ:0 

m&m v , -r fcto* x < y < & -s^isj 

X=0.36, Y=0.54SS"e*-5 o 

MiX = 0.34, Y = 0.56i;T, -r&fc^, Xtt*<j5%, 
Ytt«10S6OiE{b*TfwB*SC:i:*«aSL<, X=0. 

36, Y=o.u&m%.m^£, -rfct>t>x<Dmitmi 

(Y^GdJb^) 2 Si0 5 

-esto$nsmft#£'&fi£ , r*«-&. Na, Knmtm. 

^T$^S>. fcfcU M^Yb. Tm, SmRtfEu^Sfc-Stfci* 
ft t fc— a©*i07c3llT*S. 7 5 y£ 

;KZ>$£Ba*$f ^<7)fi^«125O^:^bl8O0 < C<7) 
ilT*5ut^!ifSLK ft^Yfe-St^fctGdco— gB£ 
ScT, SiW-gB£GeT«&LTllL£;t&^. 

33 Kffl n h ft & ^JPtE * 3 # ? •* 

>, -r^cft-feY, GdcfcOfefgH^Wt^^v-^;^ 

fe^-L^^fijc^wsij l . jfttttf ex $ ft s <t ^ v ojtgtt 

#^tx.bft-5o 

(Y.Jb,) 3 (Al,. 2 Ga 2 ) s 0 a \Z~D\,*T\ZZ.<D\2fr 
twgiJ©nJtett'b#A&ft5. Gattil#3fli<Z)ttJifC*5 

^At^i, Yb*t3ffi^6 2fl5©«J6fca:S<Ofc#Vi, 
Gafct3fa<a«IB*IS#-r*«lRj£fc0, MA|o£« 



WW 2 8 5 4 6 3 5 

*J£#J 1 ~ 8 

Y 2 0 3 , M&RZSTb&Z^fritXO. 93: 1. 667:0. 035 £ 
£:S«fc'3j3rJ£*ftaU dftCYb 2 (S0 4 ) 3 7k»«*3f 

st^^ian, £&*i50o , c-e2BSiuj&£s&sfcL 

fc t#6ft;te&fft*£t£-#-t:^U l££«g»#. 
»JKSffl^T2lHli5fe#L, ^©&^ 2 lilife 

j£U UO'CTrftJSLrt:. 
#£ftfci^# (Y^TbJb,) jAl s 0 u SKa«#?j6 

l^imWlIttyM^ i0&«E20kV» «»ftl2 
00 a A COMT^ £ 1 0 X 1 Omnfe => X ? X 1 O^KIW L 

i£&<Dt£&iznmmm<n&.n>bm'<rc. ms^ir 

100m A, ffi^2ttl0M ATfiteL^ffS. ^2@©i 
^3ttiWS*t^©^-^^^To Cft6©IS*3ft»6W 
e.d^i'Sfr. YbW^JnSS^^^Tlppm^e 2 xio 
4ppm (1 xi0- 6 ^y^2 xi0- 2 ) coilitli d itci; 

«TttYbo^*tt«^-r*. *jtYb©iia[j&«ia5V»ttrL 
~103ppm (1 X10-s^y^ 1 X10-t) T*^>. <&\Zft$i 

l-<«50~5 xi02ppm-es^.. nmizmv? z>fcm<vn 

mznm&tfilhfr 6» 2 X 10-sppm ( 1 X 10-2^ x ^0. 2 
0) «ISB-e#6ftS^\ t<fcm»/S:»gE«4xio 4 ^ 
6l.4X10sppm (0.04^x^0.14) <DffiMX% bft^« 



(5) 



a 1 

(Yt-x-rTbxYby^AUO,* V>W&% 



mmm 








nam 




0.92 


1 


i 


\m 


0.92 


1.01 


2 


5pn 


0.93 


1.04 


3 


9PP" 


0.93 


1.06 


4 


20hb 


0.94 


1.10 


5 


lOOpjn 


0.96 


1.41 


6 


500«m 


0.97 


1.54 


7 


io 3 m 


0.99 


1.49 


8 


1X10 4 BO 


0.99 


1.03 



H^J9~l9 
Y 2 0 3 . Al 2 0 r Ga 2 0 3 &tfTb 4 0 7 £ffi;i£*ff*U 

cYb 2 (so 4 ) 3 *mmzm%.mmba\,T * ; ^m^-e 

S^rg^-bfc Y 2 0 3 , Al 2 0 r Ga 2 0 r Tb^^l/JtteO. 9 
3:1. 111:0. 556:0. 035tbfe. KT©^«Stt*ffi{SJ 1 
~8 t\s\m\ZLT-^ (Y.^TbJb,) 3 (Al^G 

a z ) OuT'mtitsnzM'&mKmytfcznfz. z\nz<D 
&&<Dmm&mz*\3. <o mmm 1 ~ 8 1 mmiz uxfTo 

fee lt^<Z)fcis6C Gate^jQODSSlJfiYb^JncoiS^t) 



^ 2 
(Yi -*-yTb*Yb»)3(Ali-zGa*) 5 0 l2 <Dffl& 



mmm 


Al Ybjgg 
(Al+Ga) 






tmm 


0.67 




0.90 


l 


9 


0.67 


0. lPPB 


0.90 


0.996 


10 


0.67 


lppa 


0.90 


1.00 


11 


0.67 


5pp 


0.91 


1.02 


12 


0.67 


lOppa 


0.92 


1.04 


13 


0.67 


20pw 


0.92 


1. 10 


14 


0.67 


50pn 


0.93 


1. 21 


15 


0.67 


lOOpp 


0.95 


1.24 


16 


0.67 


SOOppa 


0.97 


1.29 


17 


0.67 

. , i 


10 s m 


0.97 


1.34 
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Al Yb^gK 
(Al+Ga) 






18 


0.67 


10* pi 


0.96 


1. 31 


19 


0.67 


2xl0*ppo 


0.91 


1.25 




1 




0.92 


0.48 



* *g*f*?g : SD^^£E20kV, SS5100 u A \z ij if S 
A 1 /( Al +Ga) =0. 67, Yb mm 2)0 <T> jtf 

HM#J20~24 

H^J9~19i|sl«l(CLT> «&j&Al/ (Al+Ga) £^ 
ft$i±fc^^#:©^#tt^« 3 tC^lT. Yb^JPBttTb 

(D¥-i%%L%te^-?n t) 1 1 ~ 1 2 m § „ 



^ 3 
(Y 1 -x-»TbxYb»)i(Al,-zGa I ) 5 0i 2 co^^ 





® 

Al 

(Al+Ga) 


Yb«S 








0 




0.85 


0.355 


20 


0 


20 pi 


0.87 


0. 371 




0.40 




0.87 


1.11 


21 


0.40 




0.89 


1. 14 




0.57 




0.87 


1.09 


22 


0.57 


20PPD 


0.91 


1.11 


imm 


0.63 




0.90 


1.03 


23 


0.63 


20 Hi 


0.94 


1. 10 




0.67 




0.90 


1 


13 


0.67 


20m 


0.92 


1. 10 




0.74 




0.90 


0.992 


24 


0.74 


20m 


0.93 


1.05 



* -m^mm. : bammszoM, msuoo u a k & w & 

Al/(Al +Ga)=0. 67,YbifM<7>*? 
I^ltLfc. 



OlZ, YbcD^JJPa^^E^JtTlppni^e. 2 X104ppm (1 X 
10-6^y^2 xiO-2) <Dffi.ffl£TZ>Z.£:lz£r)»mfa± 

\z®)Mtf&o. ^nm^itL\z<^m.yt^mmx^ 
fco MfigAi/ (Ai+Ga) #o^6i ( i vm&temmm 



(6) 



WHF 2 8 5 4 6 3 5 



4) <Dmmizm-oxnmm<D^$>o. #{co.i^e>o.6 

Tb?ss (x) £#t-sffl#»g£fiS4iai;:jR-r. mm 
izmvo^Tiam^nmitnmmi xio^e.2 xio 5 ppm 

(1X10-2^x^0.20) ©ffiBTilbtl-S/^ t<C^ 
ffftff/^fiO. 04^x^0. 14©l6HT?#5hS. 

SOS#J 25-32 
HSS^J24^T(C*5tti>Yb 2 (S0 4 ) ,©^131:, Sm 
(S0 4 ) 3 &<5^«Eu 2 (S0 4 ) ,*ffl(r»T. HM^Jl- 
8<fcR«©¥ffiK<t0£3fc#&'&j£Lfc. Yb. Sm 

m 4 

(Yi-x-yTbxMy )a(Ali-iGai ) 5 0i2 
r£TAl/(AI+Ga)=0.67 









nmm 
mm 


m* 


25 


Sm 


20m 


0.96 


1.07 


26 


Eu 


20m 


0.97 


1.08 


27 


Tm 


20m 


0.95 


1.06 


28 


Sm+Eu 


20 +20PP 


0.96 


1.08 


29 


Yb+Sm 


20+20ip 


0.96 


1.08 


30 


Yb+Eu 


20 +20jpm 


0.96 


1.08 


31 


Yb+Eu+Tni 


20+20+5bid 


0.96 


1.08 


32 


Sm+Tm 


20+20jpii 


0.96 


1.08 


tmm 






0.92 


1 



* nmmm mmmssakv, s^ioo n a k * it s 

Al/(A1+Ga)=0.67^ig«^*fg 
£l£Lfc 0 

*HSS^iJ(CJ;n«o Sm. Eu*-5^ttTm^^DnL7t^7t 

(Y 0 . 744 _ 2 Gd 0 . ( Jb 0 07 Eu 2 ) 2 0 3 

Si0 2 l X 10-2^E;U, NaBrl. 5X10-3^2: JO A, ¥L$fcT& 
< Lfc©-s 7 jus. ^y#CB»> N 2 £H,©iB-&# 
7. (Hj5%) 4 I Tl600 < Ct3i5^T2B#K^L^: <> #iJ5£ 



(Y 0 . T44 . 2 Gd 0 l86 Tb, 07 E Ul ) 2 Si0 5 
©ia^c^W^-^o Sg5B«ffi*ra£<0EuiftM (z) tt# 
ttS^-To z = 1 X10^*Stm<B»fimEuM£in<7> 
IM4fcJi'«ttl5XlSU:'*-*. SrcEu«^jD«|S|40jl¥S 
*t**sptt0.901f*«**, z = 1 xiO-rC*3K£f©»K 
H^tt0.99T?cfeS. 

^frtt*^Jl~8©*^-i|WI-T*^o fc*5, 4>&< 

ife±t2z©ffiHT. mmmnmmxKDm^mnaiimz 

HJ£01J34 
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